A Gram-negative, strictly aerobic bacterium, designated CL-ES53 T , was isolated from surface water of the East Sea in Korea. Cells of strain CL-ES53
The genus Salinisphaera in the class Gammaproteobacteria was established by Antunes et al. (2003) with Salinisphaera shabanensis as the type species. Until now, two Salinisphaera strains have been isolated from extreme environments: S. shabanensis E1L3A T was isolated from the brine-seawater interface (1331 m depth, 21-23 % salinity) of the Shaban Deep in the Red Sea (Antunes et al., 2003) and Salinisphaera hydrothermalis EPR70 T was isolated from the deep-sea hydrothermal vents (about 2500 m depth) on the East Pacific Rise (Crespo-Medina et al., 2009) . Cells of S. shabanensis E1L3A
T are monotrichous cocci that show a remarkable physiological flexibility, as seen by quite broad growth ranges for oxygen (anaerobic and aerobic), temperature (5-42 u C, optimum 30-37 u C) and NaCl (1-28 %, optimum 10 %) (Antunes et al., 2003) . Cells of S. hydrothermalis EPR70
T are short rods that are motile by means of one or more flagella, strictly aerobic, mesophilic (30-35 u C, optimum 20-40 u C), halotolerant (1-25 % NaCl, optimum 2.5 % NaCl) and facultatively chemolithoautotrophic (Crespo-Medina et al., 2009) . This study describes a strictly aerobic, moderately halophilic, short-rod-shaped bacterium, strain CL-ES53 T , which was isolated from the surface of offshore seawater.
Seawater was collected from the surface in the vicinity of Dokdo, an island in the East Sea, Korea. An aliquot (100 ml) of seawater was spread on MY solid medium, which was used to isolate polysaccharide-producing bacteria by Bouchotroch et al. (2001) , and incubated under aerobic conditions at 30 u C for 1 week. Strain CL-ES53
T was isolated and subsequently purified on marine agar (MA; Difco) at 30 u C, because strain CL-ES53
T grew well on both MA and MY plates, by picking a single colony and streaking it onto fresh MA four times. The strain was maintained on MA at 30 uC and preserved in marine broth 2216 (MB; Difco) supplemented with 30 % (v/v) glycerol at 280 u C.
For 16S rRNA gene sequence amplification by PCR, DNA was extracted from a single colony by the boiling method (Englen & Kelley, 2000) . The crude extracts served as the DNA template for PCR, which used Taq DNA polymerase (Promega) and primers 27F and 1492R (Lane, 1991) . PCR amplification products were purified by using the AccuPrep PCR purification kit (Bioneer) and direct sequence determination of the purified amplification products was performed using sequencing primers (27F, 518F, 800R and 1492R; Lane, 1991; Anzai et al., 1997) and an Applied Biosystems automated sequencer (ABI 3730XL) at Macrogen (Seoul, Korea). The almost-complete 16S rRNA gene sequence of strain CL-ES53 T (1403 bp) was obtained and compared with 16S rRNA gene sequences available in GenBank using the BLASTN algorithm (Altschul et al., 1990) . The sequence of strain CL-ES53
T was aligned by the jPHYDIT program (Jeon et al., 2005) with those from related taxa in the class Gammaproteobacteria obtained from GenBank and Ribosomal Database Project II (Cole et al., 2007) . Accurate multiple alignment was made manually according to the 16S rRNA secondary-structure information implemented in the jPHYDIT program. Phylogenetic trees were obtained by using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods. An evolutionary distance matrix for the neighbour-joining method was generated according to the model of Jukes & Cantor (1969) . The robustness of tree topologies was assessed by bootstrap analyses based on 1000 replications for the neighbour-joining and maximum-parsimony methods and 100 replications for the maximum-likelihood method. Phylogenetic analyses were carried out using MEGA version 4 (Tamura et al., 2007) and PAUP version 4.0 (Swofford, 1998) . Likelihood parameters were estimated using the hierarchical ratio test in MODELTEST version 3.04 (Posada & Crandall, 1998) . Genomic DNA-DNA relatedness was determined by dot-blot hybridization (Kim et al., 2007a) . Pre-hybridization, hybridization and detection were performed using a DIG labelling and detection kit (Roche Molecular Biochemicals) according to the manufacturer's instructions. The experiment was repeated on different days.
In the original paper of Antunes et al. (2003) , morphological and physiological characteristics of S. shabanensis E1L3A T were described for cultures grown in SD0 medium or on SD0 medium agar. However, we found that strain CL-ES53 T and S. shabanensis JCM 11575 T grew better on MA supplemented with 7.5 % NaCl (hereafter referred to as mMA) than on SD0 medium agar (not shown). Thus, unless otherwise specified, all characteristics of strain CL-ES53 T and S. shabanensis JCM 11575 T were based on cultures grown on mMA at 25 u C. Gram-staining was performed as described by Smibert & Krieg (1994) . Motility of the cells was observed by the hanging-drop method (Skerman, 1967) . Cell morphology and the presence of flagellum were examined using transmission electron microscopy (EX2; JEOL). Anaerobic growth was checked on MA, mMA and ZOF medium (Lemos et al., 1985) supplemented with agar (1.5 %) incubated in the GasPak anaerobic system (BBL) at 25 u C for 20 days. The presence of poly-b-hydroxybutyrate (PHB) granules was assessed using epifluorescence microscopy (BX60; Olympus) after Nile blue A staining (Ostle & Holt, 1982) . The presence of endospores was assessed with malachite green staining (Smibert & Krieg, 1994) . The temperature range for growth was determined on the basis of colony formation on mMA incubated at 5-50 u C in increments of 5 u C. The pH range for growth was determined by assessing changes in OD 600 over the incubation period (up to 10 days) in MB supplemented with 7.5 % (w/v) NaCl at 25 u C. Prior to autoclaving, the pH was adjusted to pH 4-10 in increments of 1 pH unit using 1 M NaOH and 1 M HCl. After autoclaving and cooling, the pH of the media was determined to be pH 4. 2, 5.2, 6.3, 7.2, 8.0, 8.8 and 9.8 . The tolerance of strain CL-ES53 T and S. shabanensis JCM 11575 T to NaCl was determined by assessing changes in OD 600 in synthetic ZoBell broth (l 21 distilled water: 5 g Bacto peptone, 1 g yeast extract, 0.1 g ferric citrate) supplemented with 0, 0.5 and 1-25 % (in increments of 1 %) NaCl (w/v) at 25 u C.
Catalase, oxidase, H 2 S production and hydrolysis of aesculin and casein were assayed according to the protocols described by Smibert & Krieg (1994) . Hydrolysis of starch, gelatin and DNA and degradation of Tweens 40 and 80 were determined according to Hansen & Sørheim (1991) . Other enzyme activities were assayed using the API ZYM and API 20NE kits (bioMérieux) according to the manufacturer's instructions, except that the cell suspension was prepared using artificial seawater (l 21 distilled water: 24 g NaCl, 10.9 g MgCl 2 . 6H 2 O, 4 g Na 2 SO 4 , 1.5 g CaCl 2 . 2H 2 O, 0.7 g KCl, 0.2 g NaHCO 3 , 0.1 g KBr, 0.027 g H 3 BO 3 , 0.03 g SrCl 2 . 6H 2 O, 0.003 g NaF; Lyman & Fleming, 1940) supplemented with 7.6 % (w/v) NaCl. Acid production was examined for up to 2 weeks with the API 50CH kit (bioMérieux), using the API 50 CHB/E medium (bioMérieux) supplemented with 10 % (w/v) NaCl. For the API ZYM, API 20NE and API 50CH tests, Alteromonas marina KCCM 41638 T and Terribacillus goriensis KCCM 42329 T , grown on MA under their optimal growth conditions (Kim et al., 2007b; Yoon et al., 2003) Bruns et al., 2001) , 7.64 % NaCl (w/v) and 0.4 % carbon source was used (Suzuki et al., 2001) . Growth was monitored by OD 600 using a spectrophotometer (Ultraspec 2000; Pharmacia Biotech). OD 600 was measured for 14 days. Carbon utilization was scored as negative when growth rate was equal to or less than that in the negative control with no carbon source. Growth rate was measured by assessing changes in OD 600 . Resistance to antibiotics was determined on mMA incubated at 30 u C for 2 weeks by the disc diffusion plate method (Bauer et al., 1966) .
The fatty acid methyl esters in whole cells of strain CL-ES53 T , S. shabanensis JCM 11575 T and S. hydrothermalis JCM 15514
T were analysed by gas chromatography according to the instructions of the Microbial Identification System (MIDI) at the Korean Culture Center of Microorganisms (KCCM, Seoul, Korea). The three strains were grown on tryptic soy agar (TSA; Difco) supplemented with 9.5 % (w/v) NaCl at 25 u C for 6 days. The G+C content of genomic DNA extracted by the method of Marmur (1961) was determined by HPLC analysis (Hewlett Packard HP 100) of deoxyribonucleosides as described by Mesbah et al. (1989) . Lambda phage DNA was used as the standard and DNA of S. shabanensis JCM 11575
T as the reference. Isoprenoid quinone composition was determined according to Minnikin et al. (1984) and analysed by HPLC at the KCCM as described by Collins (1985) .
Phylogenetic analyses based on 16S rRNA gene sequences showed that strain CL-ES53
T belonged to the genus Salinisphaera in the class Gammaproteobacteria (Fig. 1) . Strain CL-ES53
T was most closely related to S. shabanensis E1L3A T (96.9 % sequence similarity) and S. hydrothermalis EPR70 T (93.8 %). The tree topologies inferred from three tree-making algorithms showed that strain CL-ES53 T formed a robust cluster with S. shabanensis E1L3A T (Fig.  1) . DNA-DNA relatedness between strain CL-ES53 T and S. shabanensis E1L3A T was 12 %, which is much lower than the level accepted to delineate species (Vandamme et al., 1996) . Thus, the phylogenetic and genomic evidence indicated that our isolate represents a novel species in the genus Salinisphaera.
The phenotypic characteristics of strain CL-ES53
T are given in the species description and in Table 1 , alongside some phenotypic characteristics of S. shabanensis JCM
11575
T and S. hydrothermalis JCM 15514 T that were determined in this study. The major fatty acids of strain CL-ES53 T were C 18 : 1 v7c (42.0 %), C 18 : 1 v9c (14.8 %) and C 14 : 0 (9.4 %); the detailed fatty acid composition is shown in Table 2 . The major isoprenoid quinone in both strain CL-ES53 T and S. shabanensis E1L3A T was ubiquinone-8 (Q-8). The genomic DNA G+C content of strain CL-ES53 T was 64.9 mol%.
There were some phenotypic and chemotaxonomic features that differentiated strain CL-ES53 T from the other Salinisphaera species (Table 1) . The temperature for optimal growth of strain CL-ES53 T (25 u C) was lower than those of S. shabanensis and S. hydrothermalis (30-37 and 30-35 u C, respectively). Strain CL-ES53
T could be differentiated from its closest phylogenetic neighbour, S. shabanensis E1L3A
T , on the basis of its abilities to hydrolyse starch and Tween 80, its weak abilities to produce lipase (C14) and valine arylamidase and its inability to produce alkaline phosphatase. In addition, different proportions of major fatty acids (C 18 : 1 v7c and C 18 : 1 v9c) could differentiate strain CL-ES53
T from S. shabanensis E1L3A
T (Table 2) . Strain CL-ES53 T could be distinguished from S. hydrothermalis EPR70 T on the basis of the optimum NaCl concentration for growth, its ability to produce oxidase and its inabilities to produce achymotrypsin, reduce nitrate, hydrolyse aesculin, utilize D-fructose and galactose as sole carbon sources and produce acid from D-and L-arabitol, aesculin and Dand L-fucose (Table 1) .
Overall, on the basis of the polyphasic data presented in this study, strain CL-ES53
T should be placed in the genus Salinisphaera within a novel species, for which the name Salinisphaera dokdonensis sp. nov. is proposed. Gram-negative, strictly aerobic and motile by a single polar flagellum. Non-spore-forming and short-rod-shaped cells, approximately 0.3-0.6 mm wide and 0.5-0.9 mm long. Oxidase-and catalase-positive. Cells contain PHB granules. Colonies are circular, convex and creamy and about 1 mm in diameter after incubation on MA supplemented with 7.5 % (w/v) NaCl at 25 u C for 6 days. Growth occurs at 5-40 u C (optimum 25 u C), at pH 5.2-8.8 (optimum pH 6.3-7.2) and with 4-21 % NaCl (optimum 10 % NaCl). Tween 80 and starch are hydrolysed, but gelatin, aesculin, casein, DNA and Tween 40 are not. Negative for H 2 S production. According to API ZYM tests, positive for esterase (C4), esterase lipase (C8), leucine arylamidase and naphthol-AS-BI-phosphohydrolase, weakly positive for acid phosphatase, lipase (C14) and valine arylamidase and negative for N-acetyl-b-glucosaminidase, alkaline phosphatase, a-chymotrypsin, cystine arylamidase, a-fucosidase, a-and b-galactosidases, a-and b-glucosidases, b-glucuronidase, a-mannosidase and trypsin. According to API 20NE tests, negative for aesculin hydrolysis, glucose fermentation, 
